
78 MONTHLY WEATHER REVIEW. $EBRUARY, 1904 

a t  the distance 0.707 radius from the surface becomes 8261', 
and a t  this rate, an increase of 612' in 0.293 radius, the total 
increase from the surface to the center is 2089", making the 
central temperature 9741'. This gives an average gradient 
of -0.0030072' per 1000 meters from the center to the surface. 
We find, also, the gradient from the photosphere to the top of 
the inner corona to be -0.012563° per 1000 meters. The gra- 
client of the temperature is about four times as great in the at- 
mosphere of the sun as iiisicle the photosphere. The cooling is, 
therefore, more rapid outside than it is inside the photosphere. 
Till: ninss r f  sioi ,  l h f ,  wight  (!f I y r rm O H  thf. . ~ i r r f n i v  r,f the sun,  

The iiiass of the sun is 3.0091 x l V 3  by Nipher's formula, 
agreeing closely with that adopted from Newcomb, 2.0132 x I()", 
the former being computed through the product RT, and thus 
checking a11 the quantities. The weight of 1 gram a t  the sur- 
face of tlie S L I ~  is 274% by Nipher's formula, through the 
procluct R2: and this agrees with the simple prmluct = 
950.6 x 28.028 = 27454. t l i i ~ ~  checking again. The transition 
factor from a lierfect gaseous system to that actually existing 
at  the surface, where the density is 0.37555, is fount1 as incli- 
cated. We find the prebsure corresponding to  0.37255 iusteacl 
of that for which tlie coinputation was inacle in a hydrogen 

(1 /Id f ?l P ti'fl t1 .t; lrl)l f l f  f O ) I  . f t l f ' f f l l * .  

atuiosphere of density O.UOOUSWK, ana obtain P, = S . O ~ A T ,  x 7010 

through Nipher's formula, as if tlie atmosphere were of the 
greater density. For  the actual hydrogen atiuosphere we coin- 
putecl (Table 13 ) PI = 7.95967 x 10'. Hence, P2 = 58.025 €',, 
so that 58.025 is the requirecl factor. Similarly, the gas con- 
stant froin Nipher's formula is RL = 1.0175 x 10". It was com- 
putecl for tlie actual hydrogen atmosphere (Table 13) to be 
R, = 1 . 1 5 5 9 ~  10'. Again, R, = 8S.025 R,, so that there is 
mutual agreeiuent. Soiiie such factor as 88 is required to pass 
from tlie law for perfect gases, PI 1 3  = R, Y', to that  for solar 
liquids, I', 1 %  = H, 7'. 

It will not be advantageous to speculate as to what this factor 
55 signifies, but  i t  is not so large as to be improbable in passing 
from a gaseous to a fluid state, as i t  may stand for the internal 
forces of viscosity or friction and molecular cohesion, and pos- 
sibly for some unknown forces of electricity and inagnetism. 

,slr,wltii. hrr/ts, +'/t*')*y!/ qf ruf/ tu/ ioi l ,  nu(/  r,o/jtror.tio),. 
Carrying the values of the several quantities through the 

various formu1:r we find that they conforin to the prescribed 
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1.1 closely. 
0.0192 x 1046 
1.2225 x 

0.75 closely. 

3.00 closely. 

4.00 closely. 

5414.5 
7977.2 

1.054s 

coiiclitiuns, as follows: 
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a t  the temperature 7652" j K =  

observation, and with the astronomical data obtained by the 
general laws of motion, we conclude that they afford ground 
for further research. If they form the approximate basis for 
a sound solar physics they will become important in further 
meteorological studies. _____ 
THE TEMPERATURE ELEMENT OF THE CLIMATE OF 

BINGHAMTON, N. Y. 
By W. E. Doliamsoa, oI,sprver, Westher Boreau. 

[('ondensed froiu 3 paper rrsil Iwl'oore tlir Blughaulton ~ L ~ P I U ?  of sciruce ou March 1, 1904 

The climate of Binghamtoii is continental; the climate of 
Icelaiid is oceanic; the climate of Omaha, Nebr., is continental. 
As a result tlie January cliiimte of the coast of Iceland is 11' 
warmer than the January cliiiiate of Oinaha, and 7" warmer 
than the January cliinate of Binghamtoii. The vJuly climate 
of the coast of Iceland is 2G" cooler t ,hm tlie Ju ly  climate of 
Oinalia, and 21 " cooler than t,lie ,July climate of Binghaniton. 
Thus the Biii~liamton climate occupies an interiiiediate position 
between the cliiuate of Oiuahn and  th;it of Icelai~cl; though 
differing very slightly from the climate of Omaha, i t  differs 
cleoitleclly fro111 that of Iceland. 

The normal mean tem1wratiire. by clecniles, has its minimum, 
21°, in the first decacle of February and its innximum, 79",  in 
tlie first decade of July. 

JAN. I FEB. 1 MAR. I APR.  I MAY. \JUNE I JULY 1 AUG. I SEP. I OCT. I NOV. 1 DBC. 

FI~:. l.-Nortual aunual  t~ i i ipera t i i r~  C I I ~  e a t  Eiiiglramtoii. N. Y., deter- 
iiiiiietl froill srven gears' r~wird, U ~ t l ~ l i ~ r  1, 1WLSrIiteinlier 30. 1903. 
The change from wiuter to summer in this section is clecidedly 

more rapid than the change from suiuiiier to wiuter. The norinal 
annual temperature curve, fig. 1, is ascentling 150 days and de- 
scending 215 clays. This curre has rt marked resemblance to the 
normal ~liurnal temperature curve in xuinuler, fig. 2. The rapid 
rise from Fehrunry 10 toJuly 10 reseinbles very closely the rapid 
rise from sunrise until about. 2 11. in. ; the slight change from July 
10 to September 10 resembles the slight change from about 2 11. m. 
to 5 p. m. ; tlie rapid frtll from September 10 to December 31 re- 
sembles the rapid frill from about 5 p. in. to about 3 a. m., and 
the slight change froin Deceinher 31 to February 10 resembles 
the slight change from about 3 a. 111. to sunrise. 

111 the sumiiier the cliurnnl 
teniperxture changes are in ac- 
corc1:inc.e with the & u r d  wiri- 
ation in the intensity of insola- 
tion. The minimum tempera- 
ture usually oc*curs a t  sunrise 
itncl the maiimum about 3 p. ni. 
The mean temperatures for in- 
clividual suiuiners closely R ~ J -  
prosiniate the noriiial for the 
suiiiIuer. The regularity of the 
diurnal temperature curve clay 
after (lay in summer aiid the 
close approsiiuntion of the mean 
teinperatures of each suinnier to 
the normal sumiuer 

f.,, ture, result from the noniin- 
portation of large masses of air 
froin distant points. 

I n  the winter the diurnal teni- 
perature curre, figs. 3 ,4 ,  aii(1 5 ,  
frequently has no similarity to 
the diurnal variation in inso- 

\fre note that  this ratio K = ''1) = L ~ O G F ~  in terrestrial concli- 

tions; in solar conditions inside the photosphere K = 1.054s; 
and in the hydrogen envelope K = 1.000053 accorcling to  the 
preceding discussion. 

Surveying this set of interrelated thermoilynaiiiic values, 
and especially in view of the fact that  they seem to conform 
SO well with the known astrophysical conditions derirecl froin 

55" 
' I c t .  2.--Su'1'mer type. 

teinlierature c i i r ~  e on .June 25, 1Y01. 
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State or Territory. 

lation. The mean temperatures for individual minters depart 
decicledly from the normal winter temperature. The irregu- 
larity of thv diurnal temperature curve in  winter sncl the rad- 
ical departure of the mean temperatures of iiiclividual winters 
from the norinal winter temperature, result from the iinporta- 
tion of large inasses of air from far clistant points. 

I n  spring the temperature contlitions recede from the winter 
t,ypes and gradually merge into tlie summer type. In autumn 
the temperature conditions recede from the summer type and 
gradually merge into the winter type. 

P.M.A.M. NOON P.M.A.M. 

1 oo 
FII.. 5.-\Vititd,r t j lw .  1)iurlinl tvtliIwratitre w i ~  e; rehult o f  d i n .  

i~l~iucly w w t l i v r .  N I I C I ~ ,  .J:iniiar~ 89, to LIOUII. January 3 1 ,  1901. 

Arzn i i i  
uui'snflO1' 

sq 11 are 
iuilss. 

Alahaiiia ...................... 
Arizoua ........................ 
Arkausas. .................... 
Califoruia.. ................... 

Delaware. ...................... 
District of Coliimlbin . . . . . . . . .  . I  
Florida. ........................ 
(;eorgia ........................ 
Idaho .......................... 

Inwn .......................... 
Kames, ........................ 
Louisiaua ..................... 

. 

SAMUEL M. BLANDFORD. 
Section Director Sniiiuel 11. Elnnclford died February 9, 

1904, st Boise, Idaho. RIr. Blandford mas born June 15, 1866, 
in Priiice (ho rge  C'uunty, Md. His early education was ob- 
tained in tlie coiumc~n schools and this was snppleinented by 
the teaching o f  his father, Dr. .T. H. Blnndforcl. He enlisted 
in the iueteorologicnl sen ice  of the Army, October 15, 1887, 
aiitl cmitiiinetl iii that sen  ice until the organization of the 
Weatlier Bureau in lS!)l, when he was transferred to the civil 
estal)lislimeiit, iii w.hic*li he contilined until his death. During 
his connection with the eather service RIr. Blandford servecl 
a t  rnriouh i m p h i i t  btations, and 1)y liis integrity, fidelity. and 
ability won for liiinrelf the regarll an11 coinnienclation o f  those 
who h e w  hiin. His excelleiit \\or6 as :in ofticia1 was recog- 
iiized by his assigniiient 011 Septeiiiber l!). 189s. to the charge 
o f  tlie iinpurtant htation a t  Boise. 

FIG. 4.-Winter type. Diurnal trnipcr:ctrirr curve; reqiilt o f  Ilri+b satutli- 
erly miuds. ,Jimuniy 21) iiud 81, 19111. 

~- 

NOTES AND 
DESIRABILITY OF COMPLETE RAINFALL RECORDS. 
The great importance of the study of rainfall and of the 

proper presentation of rainfall on our nionthly aiicl annual 
charts suggests tha t  many mill be pleased to eiamiiie the fol- 
lowing table, which shuws the number of regular nnd volun- 
tary stations for which either complete or incomplete records 
were published in  t,he respectmire inontllly and nnniial section 
reports during the years 1901 and 1903. A complete record 
covers every day of the year, and is essential in making 1111 
normal values and departures frvni normtds. Records o f  regu- 
Total nitmbrr of conipletr ( f t t r 1  inrontpletP rrcorh of prrripitfttiiJ1t r c t  rryttltrr 

wkd ?*olrcntnry 8tiitio)ttt qf the Ilrenthcr Btwcitu, r f . 8  ptiblicrhr (1 itt thr inoitfltl.tl 

EXTRACTS. 
Told nuiiiber of conijjlt.fr t r i d  i i im i i i lde fe  records, d~~.-Cvntiui~ed. 
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?.I. Y 
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s. 0 

S i .  4 
i 9 .  2 
41:. 3 
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r4. S 

IO!). i 
9. 0 
i. 5 

1 2 ,  5 
4;. 6 
4s. 6 
XI, 2 
40. s 
3s. s 
6!1. s 
94.6 

1. 1 
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23. 2 
12(1. 5 
:j4s. !I 

42.2 
'"2. I 
32. 5 
45. 2 

1. i 
13. 9 
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231. :I 

1. I: 
1.72. 6 
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4. 5 
l W 2 . 0  
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3. 4 

3;. fi 
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1 Y 
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23 
13 
14 
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36 
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4 i  

1 
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21 
15 
16 
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40 

34 
25 
18 
U 
11 
43 
2Y 
15 
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2 i  
2:! 
15 
17 
17 
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14 
36 
21 

55 
43 
I I, 
26 

1IJS 
l i  
15 
50 
53 
93 
49 
26 
93 

21 
64 
69 

6 
M 
45 
49 
85 
41 
12 
28 
Ee 
43 
45 
31 

1 ns 

". 

..... 

Nebraska. . . . . . . . . . . . . . . . . . . .  
Nevada. ...................... .# 

New Jersey . . . . . . . . . . . . . . . . . .  
New T v r k . .  .................... 
North Carolina.. ............... 
NaDrtli Dakota. .  ................ 
1 lliiav ........................... 
l~lklnllolna . . . . . . . . . . . . . . . . . . .  
I lklali~ma aual Iudiaii Trrritory, 
1lrvg:Ou ......................... 
Peuiisv1raui:r ................... 

lo8l*.'Islaud.. .................. 
i r h  l'aruliiia ................. 
ltll 1kA>tn. .  ................ 

New Hampshire.. .............. 

New AIesia.o.. ................. . I  

....................... 

.................. 
Vrruinut 
Viryiuia 
\\'aslriiigton. . . . . . . . . . . . . .  

\Vyvniiiig .................... 

Populatini 
per square 

luile. 

~~~~ ~~ 

25. 5 
I .  1 

24. i 
Y. 5 
5, 2 

Mi.  5 
94. n 

!I. 7 
s i .  1; 
1. !I 

SI?. 1 
70. 1 
12.6 
40. 2 
IS. 0 
53. 5 
30. 4 

.......... 
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112.!1 

5::. (I 
155.5 
103. 6 

4. 
2.0 

54. 2 
59. u 
s4. 3 
56. u 
33. !I 
31. (J 
55. 5 
SI. 7 
41). 0 
45.4 

. . . . . . . . .  
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*See  I Iklalionia. 


